The concentration of glucose in the blood at any time must represent an equilibrium between its rate of entry from the gut and the liver and its rate of exit, representing utilization and deposition in various tissues.
There are a variety of conditions and hormones which can raise the blood sugar level, but surprisingly few that can lower the level. As is so often seen in medicine, it is the rate of change rather than the absolute level of the metabolite, in this case glucose, that triggers the opposing forces to restore -the equilibrium. Thus the mechanism for the regulation of blood sugar appears to have many features of a servo system and like such systems this complex regulating mechanism tends to overswing when the equilibrium has been greatly disturbed.
Some of the conditions and hormones which can raise or lower the blood sugar are given in Table 1 . Humoral insulin antagonists: Several such antagonists have been described, from iatrogenic insulin antibodies (see Wright 1960) to nonesterified fatty acids (Randle et al. 1963) , which also inhibit the glucose uptake of muscle without insulin and which may help to regulate the blood sugar level. One humoral insulin antagonist which apparently depends upon the pituitary-adrenal system is that associated with plasma-albumin and which has become known as the synalbumin insulin antagonist. Evidence is accumulating to indicate that this antagonist is the B chain of insulin (Ensinck & Vallance-Owen 1963) .
The liver has the highest concentration of the enzyme glutathione insulin transhydrogenase ('insulinase') which catalyses the breakdown of insulin by glutathione into its component A and B chains; this enzyme system is apparently dependent upon the pituitary gland (Elgee & Williams 1955) . It is therefore of interest that hypoglycemia increases growth hormone output within a very few minutes and that hyperglycemia equally rapidly suppresses its secretion (Roth et al. 1963 These studies indicate that overt carbohydrate intolerance is relatively uncommon or will be a late event in many people who are constituted as essential diabetics; they also imply that many more individuals are so constituted than has previously been realized.
The 'pre-diabetic' fetus or newborn infant: There is evidence to show that albumin can pass through the placenta from the maternal to the foetal circulation, thus the increased antagonism associated with plasma-albumin of pre-diabetics can be transmitted to the foetus. This could explain the characteristic hypertrophy of the islet in the stillborn foetus of a pre-diabetic mother even though she has no carbohydrate intolerance.
If the dominant mode of transmission of essential diabetes is correct then a newborn infant who has one diabetic or pre-diabetic parent has a 50 % chance of inheriting increased synalbumin antagonism. If the mother is affected then the islet tissue shows hypertrophy and can produce more insulin than normal (Baird & Farquhar 1962) ; whereas if the affected parent is the father then the islet tissue and insulin production will be normal. The four possible synalbumin-insulin combinations are shown in Table 2 . These combinations raise several questions and possibilities, but I will concentrate on one: Is the second combination -normal antagonism with hypertrophied islets -potentially dangerous at or shortly after delivery with respect to the development of severe hypoglycamia ? As the incidence of constituted essential diabetics, without carbohydrate intolerance, may be as high as 20-25 % of the population, this combination may have some bearing on hypoglycmmia in the newborn, especially when, for any reason, the insulindegrading system in the liver is depressed. The unbroken lines in Fig 1 show three standard oral glucose-tolerance curves performed with the glucose-oxidase method. The first is that of a child of 7 with moderately severe glycogenstorage disease; the second is that of a mild (perhaps early) diabetic of 10; and the third belongs to a normal-child of 8. Taken in isolation and considering the age-group, all three curves could pass as normal. What is revealing is the relation-
